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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an active energy ray curable coating composition having 
excellent abrasion resistance, antistatic properties, peelability and stain resistance and capable 
of giving high transparency coated films. 

SOLUTION: An active energy ray curable coating composition comprises (A) a polymer having a 
quaternary ammonium salt group, at least one of an acryloyl group and a methacryloyl group, 
and an organopolysiloxane unit which links with the main chain through a nitrogen atom and (B) 
a polyfunctional (meth)acrylate having at least three in total of an acryloyl group and a 
methacryloyl group in the molecule. 
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^n-j^nAyFy (^^) r^yu— K 



(7) 
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/OMJ (y£) T*yu-K bVZ ( <y#) 

tthv^ ( (y£) r^'in+^w) -fy->T^b 
-F , ^>^i^'J fwpf y (y #) 7>'ju- 
K h^fh7 (y y*y 

F, ^>^xyxy FwbrF 5 (y£)T#yu- 
K ^>^x^'JFwK>^ (y#) T^'JU- 
F, 5^>jfi'JX'J h-fl^** (y £) 

F> r^+flSte^^fr^y^y f-^f y (y#) 
r# y u- F, TJV*^tt^>£xy* y f wi*^ 10 
F^ (y$o r^yv-h, r;^;«t^>^x'j 

*y F~yl/^>£ (y#) T2Vl>- b, 

-h**tf*ci3Wr*i. sFy-fy^r*- F 

<t^^^Wl5C*^S*5j:^3ffl«±<D (y#) 

-h*SJ£Lr»6ns^v*> <y$o y^yu-F 
*\ f h7 # ji # t ^r-rt cc*»s*5 J: 0 s 

3i@j«_h<D <y#) r^yn^jux*wrs*»s$w 
^*fg <y£) r^y b-h*JSJ£tr#^n^^# 20 
^wra**** (y#) T^yu-b«fflwrsc 
i^r^>5o ctih<D&*gm <y#) y m*\ 

[0034]f f7 *;^>lrjfek»Oftft«i It 

tayjhStl^Jcft, 3, 3' , 4, 4' 
!/7i/>ff7*;V^>8Cl7|ct 4, 4' 
»jl/BMtG*«l 4, 4' -^*v^!7^;l'««8*«j, 
4 t 4' - (^.^ify;l/^p-f y y'n try f» %>v $ 
frWMfrMb, 1. 2 S 3, 4-^^a^>^>fF7^ 
= >«~toG#«B!, 5- (2, 5-y*tvf F7bF 30 

-V>i3fr^W398fttf6&. 4- (2, 5 -^'4Vf b7 
fc FP77>-3-^fW -ff^'Jy-l, 2-^# 

;t/#>B£**ft, 3, 4, 9, 10 — fw 
b^mrtefcm* br^^a [2. 2. 2]^^h-7 
-x>-2, 3, 5, 6-^f^*;p?K>«r^s*«j^ 

[0 0 3 5] ^WtC*^S^J:0'311iy±(Z) 

(y*) r ^ y a s*«ift^f» <y 

-yi/by u*)7f y^>£xy.xyF~ 
f ^ (y#) y#yu-F, ^>^xyxy f- 

WMttfBfti. Cftfc#TWc3fflJ£U:CD (y#) y 

#ya^i^Mtr£^W#g (y 3?) y#yu-F<D* 
rt, ^>^xy^yb-;^w (y£) y^yu 

— f N ^>3?xy^yhwK>^ (y^)r^yw 

- F , r F 7*J^>13*f 

o'3MK±© (y#) y*yp^;bS*w-rs*BB&& 

(y#) r^yu-h^iSJEbrff^ti^^^ so 



«fPB2 0 0 0-8 0 1 6 9 
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#*5/jt***£«B (y#) y*yu-K fci^c 

[0 0 3 6 ] 

^BJQvgftx * ^ ^ -WtttSIM^ It , 4 IK 

7>^^Agi, (y*) r^yp-fiv*. *$<fco*a 
^^^LT^cis^-rs^i/^y^y^p+y-^ 

(y*> y*y p-f;v**#r*^tlft (y *) r*y 
u-f (b) ©fl&cc, mcom^nmmw (ck m« 

5HWc HISft:«2«<D (y*0 7^ynY^S§* 
T£ (y^) T^y ■F*fflt>*C£*SSW*fc©T? 
ttttt». ***«jtctt, <y*0 7^ya^f;vM2« 
■T5^i'*> (y*) y*yu- f^xxh*^ (y*) 

fiTbttl»WI (»S^*©3 5m*%JWT) -Cffll* 

[0037] ajwi^asftosE^bccffittx*;!/^- 
(y^) 7^vu-f- (b) idoitM^ijfe 

^;I/X- ^>y^>x^;l/X-f;V, ^> s /^> 
-f y y°p tvi/x- oy^^^f^x-f^ ^ 
x f =^vr-fe F y x -^>j/;i/yy*ji'^ r *— 
2 -h Fa^-2 - yWut't^x/x 1 - 1 
Fnt^^^D^^^ *^;i"5r F >s ^>y y x y 
2, 4, B-MJy^Ky^^i^x 
y j>**ry*J 2-y^jv- [4- (y^;i/?*) 
y^x;n -2-^6;vy * y y- 1 -y"p^>°y>, 2- 
<>> ? ^-2-^f;i'75/-i- (4- c &;i/y*y 

N, N-^f;V7^SMS^V7^k 2-^P 
u^tf ^-y-^FX 2, 4 -^x^;V^^*lf > F>^ 

[0 03 8] ^^©t^x^^^-JiK^fcfBBBft* 

Wei*. a^tt*g«^sa»r«^a»j|^ («* 
f t ; rv-yi/^ t^-y^ 
^«*. ^7/7^yi/-fsf»roj) , m» 

SS^J t >if- FT ^ >»*fl*3c5©W) , 

itE&itsu) , ?vv*>#ffi±m, xy^7m u^y 

»«t»JSS'r-5»S=P5c*h*ti 0.01 - 2Sfi%lB 

[0039] warnnm 

>^x^Aita, (y^) r*ypY;HS. fcJ:^* 
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tt«rrs»&tt (a) % fr?fttc3mito u$o 

(B) , £fKeDtftoi^f»ift (O 
m^M^m^T & c t cc & o tsit sct^t^ 0 
m^-f* (a) ©«ffliB, »»*i»i^fc«ai»flt©H» 

[0 04 0] #TrtCC3ffi£LL© U*) r*y 

n-f;V«*#-T4* J if« (B) cd 

«fflS«, M^il^cSBfMoWMl 0 Oil 
Jtfau< W6 0-9 9««%, £5Sf*Ktt7 

n&^«rsi3&j*s. s^f* (a) , ^sm u*> 
yu-F (B) m©tt©*£tt#*f* (O fflj& 20 

« fc 3-1 0M%tfffltSo 36»^B»&S!I»* 
(A) , (B) teAtf (O ©»^ttJ5»»©ffl© 1 o m 

[0041] #^o«Mtttim». #u#- 
#*-f, #yy^;v>*^y u-f, ^y^f u>t 
u?£w-F, ^yrsF. Mt^;v»j:t;AB 
s wiPf <d ^"3- * * * ^Sfcftc s 7 s y * b° > yfe ^ p 
-a-Fffi* ^-a-bfe fc^tf^tr 30 

1—5 0 Mm, #*l/<ttl^2 0Mm<D^C0Sai^ 
6»*6h**jWl*&l*ta:, 0-2 0 0 0 k V 

©Sf jois^eK^ ffl^n^t^s, «*l ess, r 40 

[0 042] 

IS* S 6 «c*#»«c8Wi -T 6 . KTO^JSW* J: 0^* 



^fBH 2 0 0 0 

14 



8 0 16 9 



[0 043] (^ffll) 4tr>^-^AM, 7^ 

vuj)i>m, fci^r^y p-ovs©— scccts 

WT£*gH* (A) O^Ml 

N, 5 /^.^W^^yU- F8 7SP, 

2-b FP^^JW^y U-F 1 3 SB, fc^OV 
*Jl^c?Jl^F>2 0 0SE(DS^=&Mbt8 0°C«c 
*J<fctf8 0°C5caLr^6 2l^fH«6C, *ft 

>*MWT*- 13 3. 3SPi2 -t FO+^i^ 
T^yU-F2 3. 2 95*8 0°Cr6^raJSJ£LT:S6 
ftfctfftf»5 6. 5»%»»IL, 8 0"CC6»«BHISb 
(^RjR*^ F;l^2 2 5 0 cm-^-Zym- 

[0 044] »6nfc*K^#«fiR8c, v 
MfCiAt, 5 0 o Cr6BfPflJSJ^tfc o 

x**rr a *ji/*v *° y ->p*-y xt£f? y * 

>«)1:TSF4700, 7ry§1300 0) 1 
58P*aSJElPL, 8 0'Cr2HfH|J5J£U 4»7>*r-'5 

ajss, r # y p a jv*, fej: ^ y p ^so-sp 

JPLfe»3fi*WT4*-&<* [ I ] (H7F^>3 3%) 
[0 04 5] <^Jfc«2) 4»7>^^fAfiS, 7^ 

yqY;H, M[/7^ypY;Pi©-«c75^M 

N» N-^W^x^W^^yi/- h 9 0SP, 
2-fc Fn^>x^JW^^y v-F 1 03B, teJ:£>V 
^;Vx^;V^h>2 0 oap©S^*JHl»L/r 8 0°CtC 

mistcm, *3&&8 o o c{c^ur^6 2a*[af^cc, -e-ti 
-h2 2. 2»i^>*iy^y F-;i/Fyr^yu- 

V i-^> ^ x y * y F -;l/f F yTZV Y<DW&Wft 
U^mmWTM (*) *:^3-F300, 7jctt 
SffiBl 3 1 mgKOH/g) 5 7. 1 8 0 °CT 6 H$ 

mKfcbxnbfttcttmmi 9. 3»*smL. 8o°c 

<D -T V ^>T * - F S<D8yR<Dyfia*»B) s T9VUA 

[0 04 6] ^(c, »6n/tfts^*saSic, y^p 



(9) 



15 



>(#)»:TSF470 0, T5>S13 00 0) 1 
0 8B*8sft]U 8 0°C"C2WfIHJKJSL, 4IT>^ ^ 
ASS, r^yo-OMk t*&Zf7# UP-f^Ht©— « 
&cr ^ ^a^rWT^^^^v^ y ^p*tf >{fc^W# 

»ILfc»»**tr**£# [II] <HJ&#3 5%) *f# 
[0 04 7] (MM3) 4lT>^^Attl, 

m-zm&w (a) cd^ams 

N, N-i?j**)l7 5 /x^Vy U V- h8 035, 
2-t Fo^i^Wfi"; U-F 1 OSP, Jt5fcJftK: 

« V Oft) H : FMO 7 2 5) 1 0§P, *sJ:0M 
F>2 0 o»©g^*ftS»ur 8 o o ccc 
fe<fcff8 0-CCcaLr*6 2«FlBI«CC, *n 

U 8 0°Cr8^raJSl£Lr, HM3 3%0ftl^ 



*f#;fc 0 c©*«^*jgjKtt: s -fv#P>^-fv->T* 20 
2 2. 2gp<h^>#xy * y y-)lh V7? V l<- 

(AiflfbfH <«0 «:tr*3-b30(K 
»131mgKOH/g) 57. 1 SB* 8 OTW 6 H$ 

mfcffcvxn%t\?tfflmt7 q . 3»*»jnu so°c 

reBSBHJSJEU (Sfcfl-WK*'** h;b-c2 2 5 o cm" 1 

;l**«-f SBJ&&4 7 %©ft*£*B«*»fc. 

[0 048] jkk, #6nfc*«^<t»K«:, -r v^p 
bwr;i/^wi/2 o ofiB*asJubfca, »ffcy *;v*K 30 

S^W-rs^vAfy^y^p^ifrwb^j 

>(»I!:TSF4700, 7^313 00 0) 1 
0«*«fllU 8 0TTC2B#BBKl£U 4I7>^^ 

j «**-r s tf^tf -> *° y e>p * if 'Wfc^Bffj&sft fin u /c 
«5fi*w-i-4«-&» [mi mm ft 3 s%) *»fc. 

[0 04 9] (^«4) 4l7>^^0ASS^t 

r# yp^^a^^;i/^v^y->n^-y>Wi* 

N, N-^f;V7 5 /x^;M y U — h 8 73B, 
2-fc Fa^>i^;W$^y U~ f 1 fcJ;l>V 
*;l/X^l/* h>2 0 0a5(DM-^»^**IL'T:8 O'CiC 

U 8 0 °Cr 8 «fRUSI6U r , BJ&# 3 3 %CDftM-^f* 

Att&fe J: * y a y ;vs*^r*r [iv] (H so 
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M2 9%) *f#?c D 

[0 0 5 0 ] 7^yn^f;«, fcJ:^S7 

* y p 4 )i>M<D— mic r z ^s**rr ^t;^v# y 

x ^7 Ajg2*# L & l«-^«KD^Jft« 
y*;w £^y h 8 738, 2-t Fn+^x?;M 
##yu~M 3SP, WS>V^x^F>2 0 0 
SB(DS^!»*BP*fcLr 8 0 ■C{cai/fcl», *5cfc£?8 0 °C 

tea t>r * e> 2 ^raaec -en-eti twaav & 

iF»JM0. 3lfP*ro^aU, 8 O c Cr8^S0b 

tC, -fV*a>SMVi/T*— 1-3 3. 3»i2-tF 
PtWf;l/7^yp-F2 3. 2SB*8 0°Cr6ff$IHI 
^UT»&ftfc*ttMtt5 6. 5»*»flHU 8 0°Ci? 
6B$nHKJ£L (t»iRX^^F;l'r22 5 0 cm- 1 (7) 
^y^r*-FK©aR4X©?B«*5W8) , TPVUlfr 

o as*assp u fctiL 7>v ** # -rz* forts *° y ^ p 

*1f>{t-&« <3fc^>yP> <*) tt: TSF47 0 
0, 75>3130 00) 1 5S«tBAlU. 8 0°Cr2 
l^RIJSJSb, 7^ya^i, fcj;^7^yn>f;H 

o-swc r ^ /i^st-st;^./* y ^> p * y >it^ 
m&fmLtcmm*m?2>m£# [v] 0^30 

%) *f#ft:.o 

[0051] (Affile ) aji^+^m*** 
«g (y^) r^y U-f (B) CD^« 
^>^xy^ y h—fo^yZT? y v <t^^>^ 
x y * y h 7^yu- h ©iB^B ( 0 #f fc* 

tt«E : FDPHA, *M»ffi6 9 mgKOH/ 

g ) 1 6 38R, epy y hK=l*ft*»2 1 . 83P, 
;l/x^;1/^ b> 1 0 0gp s Fo+/>^e/^^x 
-^;l/0. lSBteitfN. N-^^;K>y;l/7 5> 
isp*j&n^, 8 o B cr8«FMSi£-raciccj:oT:, ^ 
(^^) y b [vi] « 

« (H»»6 5%) *#fc. 

[0 0 5 2] (^j««7) 4«r>-=fc-f A«ai, 
y p awR^*^L r^iitcs^-r ^>^^^v 

n^-r s *^ ^ # y ^>p +if >#ffi*wr ^s-^ft© 

2 -x^j^+^y y h 3 03P. Jt^Sicy 
^ ^ y P^;i/Mff4*My#y vp+if > 

V (»)«:FM0 7 25) 1 0SP, 2-t KP+^x 
?;V7^yu-M08U, N. N-^W>Vx? 
^^y U- h5 0fPRC>V^^x^;V^ h>2 0 0 

tcBLT^e>2^raf^c, -?n^ti2, 2' -rytx 
(2, *o. 6a5-ro» 

Snb, MJC6 5 6 Cr5^W, 8 0°Cr2^SXEbT, 



(10) 
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m&ti- 3 3 %<D*m-£wzmz, c (Dimsimmic . 

^y#0>5?-fVi'7*- 1-2 2. 2SPRO f -~<>£xy 

xy i-— /n-yr^y i — } <h^>£xy;*y i--;ur 
h y u- h tcou^m (*mtmt&jM (*) 

Jg: h30 0, *m*ffil 3 lmgKOH/ 

g) 5 7. 1§B£2 5'C-C3S#H, 5 0 'Cr 2 
LT8 O'CT'3 BASICS L Tf# 6 7 9 . 3 g|3 
L . 8 o -cr 5 ttfflBKje l (fStff tftjRx^ ^ h ;i< 

-C2 2 5 0 cm-'O-fvm- hSO^JRCDrgM^Si 

II) > WJ«(CTi"Ja -f;H*Wt^BM4 5%©* 10 
\f.KT hXW&ftl 0 %ic&-5 J: 3{c#$?l, 

>(«2!/';3>(ft)«:TSF470 0 l 7 5 >^ 
S3 0 0 0) 0 oswzatL 1 OSBSSflDU 8 

o -c-c i . 5 BSia&iEu mm.cri' y a -f **** 

w>mtiL*m?2>m&& [vii] mm^27%> % 

[0053] (.&mw8) 4mr> : t^Am.m, 
'JoyjH, ^n^^/r l r^Hic -r s ^ ^ 

£|Bj«KLT@^3 3%©^*1^#:&f#7>„ CtlKo 
UTfe±IS^)S5EM7 ilSlilOSitS^f^. ffiiJIlCCT*"; 

y uu*v>mz.zmt sm^ft [vii 

I] (HJf5#2 7%) £f#fc„ 

[0 054] (^M9) 4mr>- : e^'i'AJe^ rt> 
ynj KM. WmW^Zft V X ^ilicM^ t 3 * tort s 

r> T^ja-fjH^ ^mi>-?^LT^ii{c^-rs 40 

*V i|< y a + y- 4 $i 7 > =t - AJS* 

^Wtliipfl [ix] (HM2 0%)^ffc. 

[0 05 5] (i^jScMlo) 4t7>*-')AtI, T? 
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2 ~x.^)1^ujvm y u- hicfts.'r.x-f 7 y ^ 
y£?yb~h£ffl^fcc ^M8i|i]#K: 

•5 ^ ;v*f y sfr y p ^ y 4a7>t-^At 
S^Wr-SS^fttX] (Kfi5#2 7%) £f#7c 
[0056] (^f&FJll) 4i7 AJ&», 7* 

s */v# -/ # y * wr ss-^ft© 

2 -x^ jL-'s^^ji/y y u- hcc^r 2, 2, 2 
ix&i&m 8 i |^»{c Lt, 7 ? y a W ;US. ^*J1^-* 

u x±$mm^r z 4 j\> a ; ^ u + ■v>m{mv4 m 
r>*x^Ats*^wr^s^ [xi] mfc&2 8 
%) ^fffc. 

[0 05 7 ] (^JS«12) 4^7 >t-^ASS > 7^ 
^SSf(5 

2-x?Jl»-s.^i/jl'^$^yu-h. 2-fcFn^i^x 
^ r> y u- FSO'ii^fflK^ ^ ^ y ujfrmzm 
~?%>Hn\>i3 Si&Vi'U^Vl' <M) U: FM0 

7 2 5) <Dffiffl»£^ft-eft2 OSB. 595^*1 5 SPi 

Mfc h y j v y ^y'a tvv^ i 
og|5*»n^fcc t«^«±fa^W7 tmuicLXT? 
vnjjum, mmm+zjiLx^im&ss- 

m*mtz>m&fc [xn] ch^««2 7%) ^» 

[0 05 8] <38»«*J«feCfJtt8W) JSttx*;!.^-* 

[ I ] ~ [xn] ©i»-ftu!p 1 ^WtB 
5?) 7^yU-h. ! ^SfCiSD'Tflk©*^f4**#, 

4» J:Cf JtRW 1.2)o 

[0 05 9] 

[*1 ] 



en) mm2 0 0 0 -8 0 1 6 9 



19 20 













mm 
















JUM1 


I 


10,6 (3.5) 






— 


#184 


0 7 


57 2 




I 


5 2 (1.8) 


PETA 


33 2 


— 


#184 


0. 7 


60 9 




I 


10 6 (3„ 5) 


Urnn 


24 5 


— 


#1 84 


Q J 


53 4 








VI 


in A (1 fi) 












l 


10 6 (3 5) 


DPHA 


01 A 

£1 . U 


SA1002 10.5 


#1 84 


0 7 


57 2 


Xtt«5 


]T 


10 0 C3 5) 


DPHA 


31 5 


— 


HI 84 


0 7 


57,8 




m 


10 0 (3 S) 


dpha 


31 5 


— 


#1 34 


0 7 


57 8 




m 


20 0 (7,0) 


DPHA 


28.. 0 


— 


#184 


0.. 7 


51 3 




in 


10 0 C3 5) 


DPHA 


24 5 


HOA-UPE 7 0 


#184 


0.7 


57 8 




ni 


10 0 C3 5) 


DPHA 


28.0 


— 


#184 


0.7 


55.9 








VI 


5.4 (3.5) 










SfcftMG 




13.0 (3,5) 


DPHA 


31,5 




#907 


1,05 


54 45 


$£0111 


m 


13.0 (3.5) 


DPHA 


31. 5 




#907 


1.05 


54 45 




K 


13.5 (3.5) 


DPHA 


31.5 




#907 


1,05 


53 95 




X 


13.0 (3.5) 


DPHA 


31.5 




#907 


1.05 


54 4$ 


SUM 14 


XE 


12 6 (3.5) 


DPHA 


31.5 




#907 


1.05 


54 85 




XI 


13,0 (3 .5) 


DPHA 


31.5 




#907 


1.05 


54 45 




w 


12,1 (3.5) 


DPHA 


31. 5 




#184 


0,7 


55.7 




V 


11.7 (3.5) 


DPHA 


31.5 




#184 


0.7 


58.1 



PET A :"C>*XiJX'J K — JU MJ 7^ U h 
SA 1 0O2 : h'JV^aT*^?^^-/— JU$?7*'JU— h 
HOA-MPE : 2 -7* 'J □-OU*-*t'X^U- 2 - 1 ;U» 
#18 4 : (^^MrJ-jM 84) 1 - t KD^i't'^ PA,^>;i,7i-;^ K> 
#907 :Mj^i79 0 7) 2-^7U- [4- (j**^**) ?x-JH - 
2 -^JU* 'J y - 1 - ^P/<> 



[0 0 6 0 ] »fe#Jl -9*5J:^i:tWJl, 2CDr5tt^ 

%) & i o o umm<Dr:mM{%&vx.?u>ri'7 zis 

— \ y -f^VA (^T^^K^F (*) K: Tl 0 
0 E ) CC, *fc*IS0! 10-15 (3WSttx*jmf-«« 

itmmmfsmzmm ("wx« i . 5%) % 1 0 0 n 
e ) jc % * n * - 3 - * - */h ^ x&mmcommB 

HfiB wmi^ i^SC^U 8 0°CT?2t7>BHnflMej» 
L/c 0 UJ*«ff 120w/c m(DigI£7K^TCD7ef®T 1 
0 cm©fitaiCC(D^ ;VA%H5EU, 1 0 00m J/ 

[oo6i] safew&rt? * ^ a* 2 3 °c, tB&nee 

0%tDtIS^C2 4^HKKL/cm, Slffiffiafiff 
yy^->» : TR-8 6 0 IS) ElflHWJE 1 0 

OV, l^Mtr»fflH««!S«*«IjeUte. 18 

o o 3 j (y'wm ^m^x, m 

«ftffi9 0SL ?h3SDM6 0mm/7>ttnf-^ 

*Wmbtc Q ^MRoasJtt^, J I S K- 

7 1 0 btebtcft-oT^J Xm (H%) TrifffiU/c * 
ft, »BK (Ca i ibras ettS* : CS- 1 OF) 



*Jf ffifi5 0 0 gTr 1 0 OleBg^-^-B^ttBi 

mmm<D^ jxmt <d^a h % ims* s e & ec <t o r 
mm (fwtms* «*) ») *fl§i^ 2 3°c, ffi^ss6 

$C, tK0 . 0 0 2ml *«TL, 2 3 0 C^rpJffi^rtf o 

<iwa : at) . 

[0062] !w«©w^>*wifett«, M^axD'ttis 

^? — ^> (H) t«*3|flf, HCC2 4E^±fB^*T 

K#KDffl©^sf?ft»tt ( J K9 5 0-S, + 

^WJS (ft) ») Sfflivr, A*«c«fcor3Ha*W9 

TOJ . fll^{c.3tt<D»3&sgS-5fe©4 TAj , — %$XU± 

l/>Xa-f^ >^«JStt»^A (MIL- 
C-6 7 5& WO, 4 kg*) 5H«F^ 

50 c«5l#*tTtt^XCC0B»*«l»)iEL/, tt*ffiti^c< 



C12) 



21 
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CLAIMS 



[Claim(s)] 

[Claim 1] The polymer which has the organopolysiloxane unit which a quarternary- ammonium-salt radical, an aciyloyl 
radical, or a methacryloyl radical reaches on the other hand at least, and is combined with a principal chain through a 
nitrogen atom. 

[Claim 2] The polymer according to claim 1 which has the structure which the organopolysiloxane compound which 
has an amino group added to the acryloyl radical or the methacryloyl radical. 

[Claim 3] The polymer according to claim 1 or 2 which has the organopolysiloxane unit combined with a principal 
chain, without minding a nitrogen atom. 

[Claim 4] The following (processes 1), (a process 2), the manufacture approach of a polymer according to claim 2 
reached or (process 3') (process 3) included. 

(Process 1) The process which compounds the polymer which copolymerizes the tertiary amine compound (al) which 
has one radical polymerization nature machine in 1 molecule, and the compound (a2) which has one radical 
polymerization nature machine and hydroxyl group in 1 molecule, and has tertiary amine and a hydroxy 1 group. 
(Process 2) The process which compounds the polymer which adds the compound (a3) which has an acryloyl radical or 
a methacryloyl radical, and an isocyanate radical to the compound polymer, and has tertiary amine, an acryloyl radical, 
or a methacryloyl radical (process 1). 

(Process 3) The process which makes the organopolysiloxane compound which has an amino group add to an acryloyl 
radical or a methacryloyl radical after making the 4th class-ized agent react to the compound polymer and forming 
quarternary ammonium salt (process 2). 

(Process 3') The process which the 4th class-ized agent is made to react and forms quarternary ammonium salt after 
making the organopolysiloxane compound which has an amino group add to the compound acryloyl radical or 
compound methacryloyl radical of a polymer (process 2). 

[Claim 5] A polymer (A) according to claim 1 to 3 and the activity energy-line hardenability coat constituent 
containing the polyfunctional (meta) acrylate (B) which has an acryloyl radical and a methacryloyl radical in the three 
or more sum totals in intramolecular. 

[Claim 6] The activity energy-line hardenability coat constituent according to claim 5 which contains said 
polyfunctional (meta) acrylate (B) for said polymer (A) one to 40% of the weight, and contains 0-35 % of the weight, 
and a photopolymerization initiator (D) for other polymerization nature monomers (C) 60 to 99% of the weight. 
[Claim 7] The ingredient which has the hardening coat formed by applying an activity energy-line hardenability coat 
constituent according to claim 5 or 6, and irradiating an activity energy line. 

[Claim 8] The film which applies an activity energy-line hardenability coat constituent according to claim 5 or 6, has 
the hardening coat formed by irradiating an activity energy line on a front face, and has an adhesive layer at the rear 
face. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is hardened by irradiating an activity energy line, and relates to the activity 
energy-line hardenability covering constituent which forms the coat excellent in abrasion resistance, antistatic nature, 
detachability, resistance to contamination, and transparency. Moreover, this invention relates also to a new polymer 
useful as a component of this activity energy-line hardenability covering constituent, and its manufacture appr oach. 
Furthermore, this invention relates also to the film which has the antistatic layer excellent in abrasion resistance on a 
front face, and has an adhesive layer at the rear' face and which can be wound up. 
[0002] 

[Description of the Prior Art] Since the lightweight nature, easy-workability, shock resistance, etc. are excellent, a 
plastic, for example, a polycarbonate, polymethylmethacrylate, polyethylene terephthalate, polybutylene terephthalate, 
vinyl chloride resin, ABS plastics, cellulose acetate, etc. are used for various applications, such as a container, an 
instrument panel, a packing material, and housing. However, since these plastics have low surface hardness, a blemish 
tends to attach them. For this reason, by using it repeatedly, transparent resin like a polycarbonate has the fault that the 
tr ansparency and the appear ance of resin original are spoiled remarkably, and makes difficult use of the plastic in the 
field for which this needs abrasion resistance. 

[0003] Then, the activity energy-line hardenability rebound ace court ingredient (cladding material) which gives 
abrasion resistance to the front face of these plastics is offered. However, the hardening layer of a commercial activity 
energy-line hardenability rebound ace court ingredient has a high surface specific resistance value, and static electricity 
tends to gener ate it. For this reason, it has the problem that there is much coating weight of the dust to a product, and it 
tends to spoil the fine sight and transparency of a product. Therefore, to offer the activity energy- line har denability 
cladding material with which not only abrasion resistance but antistatic nature forms a high coat is needed, moreover , 
when use such a cladding material as a protective layer of wallpaper , a display , the TV Braun tube , and an optical 
disk , the contamination from the environment of people or a perimeter , for example , sweat , a fingerprint , cosmetics , 
food dregs , ink , etc. adhere , possibility of spoil the appearance and transparency further be high , and , in addition to 
many above-mentioned properties , the activity energy line Kuwae hardenability cladding material which can form the 
contamination-resistant outstanding coat be call for . 

[0004] There is a method of sticking the film which has the antistatic layer which has abrasion resistance in a front face 
as an approach of on the other hand applying the antistatic nature coat which has abrasion resistance on the surface of a 
plastic, and has an adhesive layer at the rear face on the surface of a plastic. According to this approach, since a film 
can be easily applied on the surface of a plastic without using a solvent, it is convenient. If especially the film is 
transparent, since the pattern of a base material can employ a color tone efficiently, the use range will spread. 
[0005] Moreover , if a film can be rolled r ound, since the handling at the time of circulation and application becomes 
easy, it is desirable. However, if a film is rolled round, in order that a surface antistatic layer may contact an adhesive 
layer on the back, a means to prevent adhesion of both layers must be provided. Although there is the approach of 
sandwiching the film for separators as the means, in order to have to strip the film for separators at the time of 
application, it cannot be said as a desirable approach the top where a manufacturing cost is high. Moreover, although 
there is also the approach of adding silicon etc. to the rebound ace court agent for antistatic stratification, and giving the 
detachability over an adhesive layer to it, it is difficult to be compatible in the advanced antistatic nature and the 
detachability of about 108-9 ohms. For this reason, in the present condition, antistatic natur e and detachability are 
balanced by adopting the two-layer structure which formed stratum disjunctum further on the antistatic layer. However, 
even if it adopted such dual structure, sufficient engine performance could not be given, and there was also a problem 
that a manufacturing cost was applied. 
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[0006] 

[Problem(s) to be Solved by the Invention] Then, this invention made it the technical problem to solve the trouble of 
these conventional techniques. That is, this invention was rich in abrasion resistance, and antistatic nature, 
detachability, and resistance to contamination were excellent, and it made it the technical problem which should be 
solved to offer the activity energy-line hardenability covering constituent with which transparency gives a high coat. 
Moreover, this invention was made into the technical problem which offering the film which can form in this product 
front face the antistatic layer which has abrasion resistance, and which can be wound up should also solve by sticking 
on the surface of a plastic. Furthermore, this invention was made into the technical problem which offering a new 
polymer useful as a component of said activity energy-line hardenability covering constituent and its manufacture 
approach should also solve. 
[0007] 

[Means for Solving the Problem] In order to solve these technical problems, as a result of advancing examination 
wholeheartedly, this invention persons On the other hand, a quarternary-ammonium-salt radical, an acryloyl radical, or 
a methacryloyl radical at least And the polymer which has the organopolysiloxane unit combined with a principal chain 
through a nitrogen atom, When irradiating the activity energy line at the constituent containing polyfunctional (meta) 
acrylate, it came to offer a header and this invention for the ability of the coat excellent in abrasion resistance, antistatic 
nature, detachability, and resistance to contamination to be formed. 

[0008] That is, this invention offers the polymer which has the organopolysiloxane unit which a quarternary- 
ammonium-salt radical, an acryloyl radical, or a methacryloyl radical reaches on the other hand at least, and is 
combined with a principal chain through a nitrogen atom as an active principle of the above-mentioned constituent. 
This polymer may have the structure which the organopolysiloxane compound which has an amino group added to the 
acryloyl radical or methacryloyl radical of a principal chain. Moreover , you may have the organopolysiloxane unit 
combined with a principal chain, without minding a nitrogen atom. 

[0009] Moreover, the tertiary amine compound with which this invention has one radical polymerization nature 
machine in 1 (process 1) molecule as the manufacture approach of the above-mentioned polymer (al), The compound 
(a2) which has one radical polymerization nature machine and hydroxyl group in 1 molecule is copolymerized. The 
compound (a.3) which has an acryloyl radical or a methacryloyl radical, and an isocyanate radical is added to the 
compound polymer, the polymer which has tertiary amine and a hydroxyl group — compounding (process 1 (process 
2)) - The polymer which has tertiary amine, an acryloyl radical, or a methacryloyl radical is compounded. (Process 3) 
The process which makes the organopolysiloxane compound which has an amino group add to an acryloyl radical or a 
methacryloyl radical after making the 4th class-ized agent react to the compound polymer and forming quaternary 
ammonium salt (process 2). (Process 3') The process which the 4th class-ized agent is made to react and forms 
quaternary ammonium salt after making the organopolysiloxane compound which has an amino group add to the 
compound acryloyl radical or compound methacryloyl radical of a polymer (process 2). The manufacture approach 
including a **** process is offered. 

[0010] Moreover, this invention offers the activity energy-line hardenability covering constituent containing the above- 
mentioned polymer (A) and the polyfunctional (meta) acrylate (B) which has an acryloyl radical and a methacryloyl 
radical in the three or more sum totals in intramolecular. The desirable embodiment of an activity energy-line 
hardenability covering constituent is a mode in which polyfunctional (meta) acrylate (B) is contained for a polymer (A) 
one to 40% of the weight, and it contains 0 - 35 % of the weight, and a photopolymerization initiator (D) for other 
polymerization natur e monomer s (C) 60 to 99% of the weight. Furthermore, this invention applies the above-mentioned 
activity energy-line hardenability covering constituent, and also offers the ingredient which has the hardening coat 
formed by irradiating an activity energy line. The film which applies the above-mentioned activity energy-line 
hardenability covering constituent, specifically has the hardening coat formed by irradiating an activity energy line on a 
front face, and has an adhesive layer at the rear face can be illustrated. 
[0011] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained below at a detail. Fir st, each 
component which constitutes the activity energy-line hardenability covering constituent of this invention is explained, 
and preparation and application of this constituent are explained after that. 

[0012] A quarternary-ammonium-salt radical, an acryloyl radical, or a methacryloyl radical at least on the other hand 
And the polymer (A) which constitutes the activity energy-line hardenability covering constituent of polymer (A) this 
invention which has the organopolysiloxane unit combined with a principal chain through a nitrogen atom Antistatic 
nature, detachability, and resistance to contamination are mainly given to the coat formed, and it has the 
organopolysiloxane unit which a quarternary-ammonium-salt radical, an acryloyl radical, or a methacryloyl radical 
reaches on the other hand at least, and is combined with a principal chain through a nitrogen atom. As long as the 



JP,2000-080169,A [DETAILED DESCRIPTION] 



Page 3 of 13 



polymer (A) used by this invention has the organopolysiloxane unit which a quartemary-ammonium-salt radical, an 
acryloyl radical, or a methacryloyl radical reaches on the other hand at least, and is combined with a principal chain 
through a nitrogen atom, the structure, the number of each functional groups and a joint location, molecular weight, 
viscosity, etc. are not especially restricted. It means that at least one nitrogen atom exists in the chain which ties the 
organopolysiloxane unit "is combined with a principal chain through a nitrogen atom" in this specification, and a 
polymer principal chain. Moreover, the polymer (A) used by this invention may have the organopolysiloxane unit 
combined with a principal chain, without minding a nitrogen atom. Moreover, on these specifications, it is written as 
"acryloyl (meta)" and acrylate and methacrylate are summarized, it is written as "acrylate (meta)", an acrylic acid and a 
methacrylic acid are packed [ acryloyl and methacryloyl one are summarized ], and it is written as "an acrylic acid 
(meta)." 

[0013] although especially the manufacture approach of the polymer (A) of this invention is not what is limited - the 
above-mentioned (process 1) — and (process 2) (process 3) — from — the becoming manufacture approach or the above- 
mentioned (process 1) — and (process 2) (process 3 f ) ~ from manufacturing by the becoming manufacture approach 
is desirable. At (a process 1), the tertiary amine compound (al) which has one radical polymerization nature machine in 
1 molecule, and the compound (a2) which has one radical polymer ization nature machine and hydroxyl group in 1 
molecule are copolymerized, and the polymer which has tertiary amine and a hydroxyl group is compounded. If the 
tertiary amine compound (al) used at (a process 1) has one radical polymerization nature machine in 1 molecule, 
especially the structure will not be restricted. The compound which has the structure expressed with the following 
general formulas (I) is desirable. 
[0014] 
[Formula 1] 

R 2 

/ 

CH 2 =C-COO (C H 2 ) k N ( I ) 

I \ 
R 1 R 3 

(k expresses the integer of 1-6 for the alkyl group of the carbon numbers 1-9 in which R2 and R3 may have H or a 
substituent [ 1 / R/ H or CH3 ] among the formula) 

[0015] As a compound (al) expressed with the above-mentioned general formula, N and N-dimethylaminoethyl (meta) 
acrylate, N, and N-diethylaminoethyl (meta) acrylate, N, and N-dimethylaminopropyl (meta) acrylate, N, and N- 
dimethylamino butyl (meta) acrylate, N, and N-dihydr oxyethyl aminoethyl (meta) acrylate, N, and N-dipr opyl 
aminoethyl (meta) acrylate, N, and N-dibutyl aminoethyl (meta) acrylate etc. can be mentioned. 

[0016] If the compound (a2) used at (a process 1) is a compound which has one radical polymerization nature machine 
and hydroxyl group in 1 molecule, especially the structure will not be restricted. For example, 2-hydroxyethyl (meta) 
acrylate, 2-hydroxypropyl (meta) acrylate, 4-hydroxy butyl (meta) acrylate, 2-hydroxy-3-phenoxy propyl (meta) 
acrylate, caprolactone denaturation 2-hydroxyethyl (meta) acrylate, a 2-(meta) acryloyloxyethyl-2-hydroxyethyl 
phthalic acid, etc. can be mentioned. 

[0017] In case the tertiary amine compound (al) which has one radical polymerization nature machine in 1 molecule, 
and the compound (a2) which has one radical polymerization nature machine and hydroxyl group in 1 molecule are 
copolymerized, copolymerization of the compound (a5) which has other radical polymerization natur e machines in 
addition to these monomers can be carried out. As such a compound (a5), it is desirable to use acrylic ester (meta). As 
an example of acrylic ester, methyl (meta) acrylate, (Meta) Ethyl (meta) acrylate, n-butyl (meta) acrylate, isobutyl 
(meta) acrylate, 2-ethylhexyl (meta) acrylate, benzyl (meta) acrylate, Cyclohexyl (meta) acrylate, isobornyl (meta) 
acrylate, JISHIKURO pentenyl (meta) acrylate, JISHIKURO pentenyl oxy-ethyl (meta) acrylate, Ethoxyethyl (meta) 
acrylate, ethyl carbitol (meta) acrylate, Butoxy ethyl (meta) acrylate, cyano ethyl (meta) acrylate, Phenyl (meta) 
acrylate, t-butyl (meta) acrylate, Acrylic-acid (meta) alkyl ester, such as glycidyl (meta) acrylate; It reaches. 
Trimethoxysilylpropyl (meta) acrylate, triethoxy silyl propyl (meta) acrylate, Polymerization nature fluoro alkyl 
compounds, such as a polymerization nature silane compound like methyl dimethoxy silyl propyl (meta) acrylate, and 
trifluoroethyl (meta) acrylate, 2-(perfluoro octyl) ethyl (meta) acrylate, can be mentioned. 

[0018] In case the tertiary amine compound (al) which has one radical polymerization nature machine in 1 molecule, 
and the compound (a2) which has one radical polymerization nature machine and hydroxyl group in 1 molecule are 
copolymerized, the amount of the tertiary amine compound (al) used is 45 - 95 % of the weight more preferably 40 to 
99% of the weight to 100 % of the weight of copolymeric monomers. There is an inclination for antistatic nature 
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sufficient at less than 40 % of the weight to no longer be obtained. Moreover, the amount of the compound (a2) used is 
5 - 40 % of the weight more preferably one to 50% of the weight to copolymeric monomer [(al) +(a2)] 100 % of the 
weight. At less than 1 % of the weight, the amount of the acryloyl radical introduced at a subsequent process (meta) or 
a polysiloxane unit decreases, and there is an inclination for sufficient detachability and sufficient resistance to 
contamination to no longer be acquired. 

[0019] the above and a monomer (al) — as for copolymerization, and (a2) (a5) is performed in a solvent using the usual 
radical polymerization initiator. As a solvent, ether ester, such as ether;2-methoxy ethyl acetate, such as ketones; 
ethylene glycol wood ether, such as ester; acetones, such as aromatic hydrocarbon; ethyl acetate, such as toluene and a 
xylene, propyl acetate, and butyl acetate, a methyl ethyl ketone, methyl isobutyl ketone, and a cyclohexanone, ethylene 
glycol diethylether, and diethylene-glycol wood ether, 2-ethoxyethyl acetate, and 2-butoxy ethyl acetate, is mentioned, 
and mixed use of these can also be carried out. 

[0020] As a radical polymerization initiator used for a polymerization reaction, azo compounds, such as organic 
peroxide; 2,2'-azobis isobutyronitrile [, such as benzoyl peroxide, G tert-butyl peroxide and a cumene hydroperoxide, ], 
2, and 2'-azobis - (2,4-dimethylvaleronitrile), 2, and 2'-azobis (4-methoxy-2,4-dimethylvaleronitrile), are used suitably. 
The monomer concentration in polymerization liquid is usually 10 - 60 % of the weight. Moreover, a polymerization 
initiator is usually pr eferably used at 0.3 - 2 % of the weight 0.1 to 10% of the weight to monomer mixture. 
[0021] Next, at (a process 2), the compound (a3) which has an acryloyl (meta) radical and an isocyanate radical in the 
polymer compounded at (the process 1) is added, and the polymer (a4) which has tertiary amine and an acryloyl (meta) 
radical is compounded. If the compound (a3) used at (a process 2) has an acryloyl (meta) radical and an isocyanate 
radical, especially the structure will not be restricted. For example, 2-hydroxyethyl (meta) acrylate, 2-hydroxypropyl 
(meta) acrylate, 4-hydroxy butyl (meta) acrylate, 2-hydroxy-3-phenoxy propyl (meta) acrylate, Caprolactone 
denaturation 2-hydroxyethyl (meta) acrylate, a 2-(meta) acryloyloxyethyl-2-hydroxyethyl phthalic acid, The acrylate 
which has hydroxyl groups, such as pen TAERISURITORUTORI (meta) acrylate and dipentaerythritol PENTA (meta) 
acrylate, (meta), The adduct of the mole r atio 1 to 1 of isocyanate compounds, such as tolylene diisocyanate, 
isophorone diisocyanate, xylylene diisocyanate, and hexamethylene di-isocyanate, can be mentioned. Since the cure 
rate of the polymer (A) which former one has high reactivity and is finally formed with the compound (a3) which has 
an acrylate radical, and the compound (a3) which has a methacrylate radical is also quick, it is desirable. 
[0022] By making the compound (a3) which has an acryloyl (meta) radical and an isocyanate radical add to the 
polymer compounded at (the process 1), the polymer (a4) which has tertiary amine and an acryloyl (meta) radical is 
compoundable. the polymer and compound (a3) which were compounded at (the process 1) - OH radical / -NCO 
radical >=1 ~ it mixes by 1-10 comparatively preferably. As for a reaction, it is desirable to stir at 60-1 10 degrees C for 
1 to 20 hours. It is desirable to use polymerization inhibitor, such as hydroquinone, the hydroquinone monomethyl 
ether, a catechol, a p-tert-butyl catechol, and phenothiazin, at the reaction of (a process 2), in order to prevent the 
polymerization by the acryloyl (meta) radical. The amount of the polymerization inhibitor used is 0.05 - 0.5 % of the 
weight pr efer ably 0.01 to 1% of the weight to a reaction mixtur e. Moreover, in order to promote a reaction, a well- 
known reaction catalyst like a dibutyl tin JIRAU rate or 1 and 4-diazabicyclo [2.2.2] octane may be added. 
[0023] Next, after making the 4th class-ized agent react to the polymer (a4) compounded at (the process 2) and forming 
quaternary ammonium salt, the organopolysiloxane compound which has an amino group is made to add to an 
acryloyl (meta) radical at (a process 3). or (process 3) reacts the 4th class-ized agent, after making the 
organopolysiloxane compound which has an amino group add to the acryloyl (meta) radical of the polymer (a4) 
compounded at (the process 2) instead - making — quarternary ammonium salt — forming (process 3') — you may carry 
out. (Process 3) And (process 3') as the 4th class-ized agent to be used, sulfonates, such as alkyl-sulfuric-acid; p- 
toluenesulfonic-acid methyls, such as halogenide; dimethyl sulfates, such as alkyl chloride; methyl bromides, such as 
methyl chloride and butyl chloride, methylbenzyl chloride, and benzyl chloride, a diethyl sulfate, and a dipropyl 
sulfuric acid, and benzenesulfonic acid methyl, can be mentioned, for example. 

[0024] As for the reaction which makes the tertiary amine part of a polymer (a4) quarternary ammonium salt by the 4th 
class-ized agent, it is desirable to carry out by carrying out equimolar mixing of tertiary amine and the 4th class-ized 
agent, and stirring at 20-80 degrees C for 1 to 20 hours. In reacting the 4th class-ization, in order to raise the 
hydrophilic property of a solvent, it is desirable to add ether; water;, such as alcohols; 2-methoxyethanol, such as 
methyl alcohol, ethyl alcohol, n-propyl alcohol, isopropyl alcohol, n-butyl alcohol, and isobutyl alcohol, 2- 
ethoxyethanol, and 2-butoxyethanol, or such mixture. 

[0025] (Process 3) And (process 3 f ) if the organopolysiloxane compound which has the amino group to be used is a 
compound which has at least one organopolysiloxane unit and at least one amino group, especially the structure will 
not be r estricted. The amino group may be combined with the side chain even if it has combined with the end of 
organopolysiloxane structure. The organopolysiloxane unit included in a compound has the structure preferably 
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expressed with the following general formula (II). 

[0026] 

[Formula 2] 

R 4 
I 

(-S 1 -O-) n (II) 
I 

R s 

Among the formula, even if R4 and R5 are the same, you may differ, and it is a methyl group or a phenyl group, and n 
expresses five or more integers. 

[0027] As a desirable organopolysiloxane compound, the amine equivalent can mention the poly alkyl (C1-C6) amino 
dialkyl siloxane of 500-20000. 

[0028] the reaction which carries out Michael addition of the organopolysiloxane compound which has an amino group 
on the acryloyl (meta) radical of a polymer (a4) -- an acryloyl (meta) radical / amino-group >1 — 10-1000 come out 
comparatively preferably, and it mixes. As for this reaction, it is desirable to stir at 60-1 10 degrees C for 1 to 20 hours. 
The structure which the organopolysiloxane compound which has an amino group added to a part of acryloyl (meta) 
radical of a polymer (a4) by this reaction is formed. 

[0029] Since detachability of be [ it / what also has the organopolysiloxane unit combined with a principal chain, 
without minding further the nitrogen atom other than a quart ernary- ammonium-salt radical, an acryloyl (meta) radical, 
and the organopolysiloxane unit combined with a principal chain through a nitrogen atom ] improves, the polymer (A) 
used for the activity energy-line hardenability covering constituent of this invention is desirable. Since such a polymer 
takes the structure out of which it is easy to come by the coat front face at the time of coat formation, it can aim at 
improvement in detachability and antistatic nature, and contamination-resistant improvement is also possible for it 
depending on the class. 

[0030] The polymer which also has the organopolysiloxane unit combined with a principal chain, without minding such 
a nitrogen atom The tertiary amine compound which has one radical polymerization nature machine in 1 molecule 
instead of (a process 1) (al), It is obtained by copolymerizing the copolymer (a2) of the compound which has one 
radical polymerization nature machine and hydroxyl group in 1 molecule, and the organopolysiloxane compound which | 
has two sulfhydryl groups in one a radical polymerization nature machine or 1 molecule in 1 molecule, after that 
(process 2) — (a process 3) — with or (process 2), if (process 3') is performed, the target polymer is compoundable. 
[0031] Here, as for the organopolysiloxane compound which has one radical polymerization nature machine in 1 
molecule, it is desirable that it is what has the organopolysiloxane unit expressed with the above-mentioned general 
formula (II). Moreover, it is desirable that it is what has radical polymerization nature machines, such as an acrylic, 
methacrylic one, styryl, cinnamate, vinyl, and an allyl compound, in [ one ] 1 molecule. When the ease of 
copolymerization of the tertiary amine compound (al) which has one radical polymerization nature machine in 1 
molecule, and the compound (a2) which has one radical polymerization nature machine and hydroxyl group in 1 
molecule is taken into consideration, it is desirable especially to use the organopolysiloxane compound which has an 
acrylic radical, an methacrylic radical, and a styryl radical at the end. Moreover, in case the tertiary amine compound 
(al) which has one radical polymerization nature machine in 1 molecule, and the compound (a2) which has one radical 
polymerization nature machine and hydroxyl group in 1 molecule carry out a polymerization, the organopolysiloxane 
compound which has two sulfhydryl groups can also be suitably used into 1 molecule introduced by chain transfer into 
a polymer through sulfide association. 

[0032] Although it does not adhere to any theory, since an acryloyl radical exists in a polymer (A) (meta), it combines 
with the polyfunctional (meta) acrylate (B) later mentioned at the time of an activity energy-line exposure, and it is 
thought that the coat excellent in abrasion resistance can be formed. Moreover, since the organopolysiloxane unit which 
gives the quarternary-ammonium-salt radical, the detachability, and the resistance to contamination which give 
antistatic nature to a polymer (A) exists, it is thought that all of antistatic nature, detachability, and resistance to 
contamination can form a high coat. Since a polymer (A) becomes easy to appear in a coat front face when it also has 
organopolysiloxane combined with a principal chain, without minding especially a nitrogen atom, it is thought that the 
detachability and antistatic nature of a coat increase more. Thus, the polymer (A) has the function which was excellent 
as a component of an activity ener gy-line hardenability covering constituent, and is very useful. 
[0033] As long as the polyfunctional (meta) acrylate (B) which constitutes the activity energy-line hardenability 
covering constituent of polyfunctional (meta) acrylate (B) this invention which has an acryloyl r adical and a 
methacryloyl radical in the three or more sum totals in intramolecular has three or more acryloyl (meta) radicals in 
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intramolecular, especially the structure is not restricted. Polyfunctional (meta) acrylate (B) may have an acrylate radical | 
or a methacrylate radical, and may have both. Since reactivity is high, the compound which has an acrylate radical is 
desirable. As polyfunctional (meta) acrylate (B) which has three or more acryloyl (meta) radicals in intramolecular For 
example, TORIMECHI roll pro pantry (meta) acrylate, ethylene oxide denaturation TORIMECHI roll pro pantry 
(meta) acrylate, Propylene oxide denaturation TORIMECHI roll pro pantry (meta) acrylate, Tris (meta) (acryloxyethyl) 
isocyanurate, caprolactone denaturation tris (meta) (acryloxyethyl) isocyanurate, Pen TAERISURITORUTORI (meta) 
acrylate, pentaerythritol tetrapod (meta) acrylate, Dipentaerythritol tetrapod (meta) acrylate, dipentaerythritol PENTA 
(meta) acrylate, Dipentaerythritol hexa (meta) acrylate, alkyl denaturation JIPENTAERISURITORUTORI (meta) 
acrylate, Alkyl denaturation dipentaerythritol tetrapod (meta) acrylate, alkyl denaturation dipentaerythritol PENTA 
(meta) acrylate, and caprolactone denaturation dipentaerythritol hexa (meta) acrylate can be mentioned. Moreover, the 
urethane (meta) acrylate reacted and obtained by the poly isocyanate compound and intramolecular in the hydroxyl- 
group content polyfunctional (meta) acrylate which has a hydroxyl group and three or more acryloyl (meta) radicals, 
and the carboxyl group content polyfunctional (meta) acrylate reacted and obtained by tetracarboxylic dianhydride and 
intramolecular in the hydroxyl-group content polyfunctional (meta) acrylate which has a hydroxyl group and three or 
more acryloyl (meta) radicals can also be used. These polyfunctional (meta) acrylate may be used combining two or 
more sorts. 

[0034] As an example of tetracarboxylic dianhydride Pyromellitic dianhydride, 3, 3 f , 4, and 4'-benzophenone 
tetracarboxylic dianhydride, A 4 and 4'-BIFUTARU acid-anhydride, 4, and 4'-oxo-JIFUTARU acid anhydride, A 4 and 
4'-(hexafluoro isopropylidene) JIFUTARU acid anhydride, 1, 2, 3, 4-cyclopentane tetracarboxylic dianhydride, the 5- 
(2, 5-dioxo tetrahydro furil)-3-methyl-3-cyclohexene -1, 2-dicarboxylic acid anhydride, 4 -(2, 5-dioxo tetrahydrofuran- 
3-IRU)- A tetralin -1, 2-dicarboxylic acid anhydride, 3, 4, 9, 10-perylene tetracarboxylic dianhydride, bicyclo [2.2.2] 
oct-7-en - 2, 3, 5, and 6-tetracarboxylic dianhydride etc. is mentioned. 

[0035] Moreover , as an example of the hydroxyl-group content polyfunctional (meta) acrylate which has a hydr oxyl 
group and three or more acryloyl (meta) radicals, pen TAERISURITORUTORI (meta) acrylate, dipentaerythritol 
tetrapod (meta) acrylate, dipentaerythritol PENTA (meta) acrylate, such mixture, etc. are mentioned to intr amolecular .. 
The carboxyl group content polyfunctional (meta) acrylate reacted and obtained in dipentaerythritol hexa (meta) 
acrylate, dipentaerythritol PENTA (meta) acrylate, and the hydroxyl-group content polyfunctional (meta) acrylate that 
has a hydroxyl group and three or more acryloyl (meta) radicals in tetracarboxylic dianhydride and intramolecular also 
in the polyfunctional (meta) acrylate which has three or more acryloyl (meta) radicals in these intramoleculars, and 
such mixture are desirable especially from the point of giving the wear-resistant outstanding coat. 

[0036] In the activity energy-line hardenability covering constituent of arbitration component this invention Besides the 
polyfunctional (meta) acrylate (B) which has three or more acryloyl (meta) radicals in the polymer (A) and 
intramolecular which have a quarternary-ammonium-salt r adical, an acryloyl (meta) radical, and the 
organopolysiloxane unit combined with a principal chain through a nitrogen atom It does not bar using for other 
polymerization nature monomers (C), for example, intramolecular, the acrylate which has one piece or two acryloyl 
(meta) radicals (meta). Specifically, the urethane (meta) acrylate which has two acryloyl (meta) radicals, and epoxy 
(meta) acrylate can be used in the range (35 or less % of the weight in a coat component) to which abrasion r esistance, 
antistatic nature, and detachability do not fall. 

[0037] Moreover, in addition to the above-mentioned polymer (A) and polyfunctional (meta) acrylate (B), a 
photopolymerization initiator is used when using ultr aviolet rays for hardening of a covering constituent as an activity 
energy line. As a photopolymerization initiator, benzoin methyl ether, benzoin ethyl ether, Benzoin iso-propyl ether, 
benzoin butyl ether, a diethoxy acetophenone, Benzyl dimethyl ketal, 2-hydroxy-2-methylpropiohenone, 1 -hydroxy 
cyclohexyl phenyl ketone, a benzophenone, 2 and 4, 6-trimethyl benzoin diphenylphosphine oxide, 2-methyl-[4- 
(methylthio) phenyl] -2- morpholino-l-propanone, 2-benzyl-2-dimethylamino -1 -(4-morpholino phenyl)- Butane- 1 -ON, 
MIHIRAZU ketone, N, and N-dimethylamino isoamyl benzoate, 2-chloro thioxan ton, 2, and 4-diethyl thioxan ton etc. 
is mentioned, and these photopolymerization initiators can also use two or more sorts together suitably. 
[0038] The various additives blended with these kinds, such as an ultraviolet ray absorbent (for example, a benzotriazol 
system, a benzophenone system, a salicylic-acid system, a cyanoacrylate system ultraviolet ray absorbent), UV 
stabilizer (for example, hindered amine system UV stabilizer), an anti-oxidant (for example, a phenol system, a sulfur 
system, the Lynn system anti-oxidant), an antiblocking agent, a slipping agent, and a leveling agent, of constituent in 
order to improve coat physical properties in the activity energy-line hardenability covering constituent of this invention 
can be blended 0.01 to 2% of the weight during the presentation which forms a coat, respectively. Furthermore, the 
same thing as the solvent used on the occasion of manufacture of the viscosity control of a covering constituent or a 
polymer can be used. 

[0039] The activity energy-line hardenability covering constituent of covering constituent this invention can be 
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prepared by mixing other polymerization nature monomers (C) and photopolymerization initiators a quarternary- 
ammonium-salt radical, an acryloyl (meta) radical and the polymer (A) that has the organopolysiloxane unit combined 
with a principal chain through a nitrogen atom, the polyfunctional (meta) acrylate (B) which has three or more acryloyl 
(meta) radicals in intramolecular, and if needed. The amount of the polymer (A) used is 5 - 25 % of the weight more 
preferably one to 40% of the weight among 100 % of the weight of formed elements of the coat formation except a 
solvent. There is an inclination for the coat which has antistatic nature sufficient at less than 1 % of the weight, 
detachability, and resistance to contamination not to be obtained. Moreover, when it exceeds 40 % of the weight, ther e 
is an inclination for the abrasion resistance of a coat to fall. 

[0040] Moreover, the amount of the polyfunctional (meta) acrylate (B) used which has three or more acryloyl (meta) 
radicals in intramolecular is 75 - 95 % of the weight more preferably 60 to 99% of the weight among 100 % of the 
weight of formed elements of the coat formation except a solvent. Ther e is an inclination for the coat which has 
abrasion resistance sufficient at less than 60 % of the weight not to be obtained. Moreover, when it exceeds 99 % of the 
weight, there is an inclination for the coat which has sufficient antistatic nature not to be obtained, the purpose which a 
polymer (A) and other polymerization nature monomers (C) other than polyfunctional (meta) acrylate (B) adjust the 
viscosity of a constituent, and gives flexibility to the coat obtained — the inside of the formed element of coat formation j 
— it is preferably used at 3 - 10 % of the weight 35 or less % of the weight, a photopolymerization initiator — the sum 
of the polymerization nature component of (A), (B), and (C) -- it is preferably used at 1 - 5 % of the weight 10 or less 
% of the weight. 

[0041] The covering constituent of this invention is the coating approach with coating instruments, such as a dipping 
method, the flow coat method, a spray method, the bar coat method and a gravure coat, a roll coat, a blade coat, and the 
Ayr knife coat, and after solvent desiccation and an activity energy-line exposure, it carries out coating to plastics base 
materials, such as a polycarbonate, polymethylmethacrylate, polyethylene terephthalate, a polyamide, vinyl chloride 
resin, and ABS plastics, so that 1-50 micrometers of 1-20-micrometer thick coats may be preferably obtained on a 
plastics base material front face. Subsequently, in order to carry out bridge formation hardening of the applied covering 
constituent layer, activity energy lines, such as ultraviolet rays emitted from the light source of a xenon lamp, a low 
pressure mercury lamp, a high-pressure mercury- vapor lamp, an ultrahigh pressure mercury lamp, a metal halide lamp, 
a carbon arc lamp, a tungsten lamp, etc. or an electron ray usually taken out from a 20-2000kV particle accelerator , 
alpha rays, beta rays, and a gamma ray, are irradiated, are stiffened, and a coat is made to form. 
[0042] 

[Example] A synthetic example and an example are indicated below and this invention is explained to it still more 
concretely. The component indicated by the following synthetic examples and examples, a rate, a procedure, etc. can be 
suitably changed, unless it deviates from the meaning of this invention. Ther efore, the range of this invention is not 
restricted to the example indicated below. In addition, the section and % which are indicated by a synthetic example 
and the example mean weight section and weight %, respectively. 

[0043] 1 N of synthetic examples of the polymer (A) which has the structur e which the organopolysiloxane compound 
which has an amino group added to a part of quarternary-ammonium-salt radical, acryloyl radical, and acryloyl radical, 
the N-dimethylaminoethyl methacrylate 87 section, (Synthetic example 1) When the mixture of the 2-hydroxyethyl 
methacrylate 13 section and the methyl-ethyl-ketone 200 section is heated and it amounts to 80 degrees C, And 2 hours 
after amounting to 80 degrees C, it added the 0.3 sections of azobisisobutyronitrils at a time, respectively, and it reacted | 
at 80 more degrees C for 8 hours, and the copolymer of 33% of solid content was obtained. Next, the addition product 
56.5 section obtained in response to [ for 6 hours ] the obtained copolymer solution at 80 degrees C in the isophorone 
diisocyanate 33.3 section and the 2-hydroxyethyl acrylate 23.2 section was added, it reacted at 80 degrees C for 6 hours 
(disappearance of absorption of the isocyanate radical of 2250cm- 1 is checked with an infrared absorption spectrum), 
and the copolymer solution of 44% of solid content which has an acryloyl radical was obtained. <BR> [0044] Next, 
after adding the isopropyl alcohol 200 section in the obtained copolymer solution, the methyl chloride was introduced 
into the system of reaction, and it reacted to it at 50 degrees C for 6 hours. The organopolysiloxane compound (pr oduct 
made from Toshiba Silicon: TSF4700, amine equivalent 3000) 15 section which furthermore has an amino group was 
added, it reacted at 80 degr ees C for 2 hours, and the polymer [I] (33% of solid content) which has the structure which 
the organopolysiloxane compound which has an amino gr oup on a part of quarternary-ammonium-salt r adical, acryloyl 
radical, and acryloyl radical added was obtained. 

[0045] 2 Ns of synthetic examples of the polymer (A) which has the structure which the organopolysiloxane compound 
which has an amino group added to a part of quarternary-ammonium-salt radical, acryloyl radical, and acryloyl r adical, 
the N-dimethylaminoethyl methacrylate 90 section, (Synthetic example 2) When the mixture of the 2-hydroxyethyl 
methacrylate 10 section and the methyl-ethyl-ketone 200 section is heated and it amounts to 80 degrees C, And 2 hours 
after amounting to 80 degrees C, it added the 0.3 sections of azobisisobutyronitrils at a time, respectively, and it reacted 
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at 80 degrees C for 8 hours, and the copolymer of 33% of solid content was obtained. The addition product 79.3 section 
obtained in response to [ for 6 hours ] this copolymer solution at 80 degrees C in the mixture (OSAKA ORGANIC 
CHEMICAL INDUSTRY [, LTD. ] make: screw coat 300, hydroxyl value 131 mgKOH/g) 57.1 section of the 
isophorone diisocyanate 22.2 section, a pentaerythritol thoria chestnut rate, and pentaerythritol tetraacrylate was added, 
it reacted at 80 degrees C for 6 hours (disappearance of absorption of the isocyanate radical of 2250cm- 1 is checked 
with an infrared absorption spectrum), and the copolymer solution of 47% of solid content which has an acryloyl 
radical was obtained. 

[0046] Next, after adding the isopropyl alcohol 200 section in the obtained copolymer solution, the methyl chloride was 
introduced into the system of reaction, and it reacted to it at 50 degr ees C for 6 hours. The organopolysiloxane 
compound (product made from Toshiba Silicon: TSF4700, amine equivalent 3000) 10 section which furthermore has 
an amino group was added, it reacted at 80 degrees C for 2 hours, and the polymer [II] (35% of solid content) which 
has the structure which the organopolysiloxane compound which has an amino group on a part of quarternary- 
ammonium-salt radical, acryloyl radical, and acryloyl radical added was obtained. 

[0047] 3 Ns of synthetic examples of the polymer (A) which has the structure which the organopolysiloxane compound 
which has an amino group added to a part of quarternary- ammonium-salt radical, acryloyl radical, and acryloyl radical, 
the N-dimethylaminoethyl methacrylate 80 section, (Synthetic example 3) The 2-hydroxy ethyl methacrylate 10 section, 
the organopolysiloxane compound (Chisso [ Corp. ] make: FM0725) 10 section which has a methacryloyl radical at the 
piece end, And when the mixture of the methyl-ethyl-ketone 200 section was heated and it amounted to 80 degrees C, 2 
hours after amounting to 80 degrees C, it added the 0.3 sections of azobisisobutyronitrils at a time, respectively, and it 
reacted at 80 degrees C for 8 hours, and the copolymer of 33% of solid content was obtained. The addition product 79.3 
section obtained in response to [ for 6 hours ] this copolymer solution at 80 degrees C in the mixture (OSAKA 
ORGANIC CHEMICAL INDUSTRY [, LTD. ] make: screw coat 300, hydroxyl value 131 mgKOH/g) 57.1 section of 
the isophorone diisocyanate 22.2 section, a pentaerythritol thoria chestnut rate, and pentaerythritol tetraacrylate was 
added, it reacted at 80 degrees C for 6 hour s (disappearance of absorption of the isocyanate radical of 2250cm- 1 is 
checked with an infrared absorption spectrum), and the copolymer solution of 47% of solid content which has an 
acryloyl radical was obtained. 

[0048] Next, after adding the isopropyl alcohol 200 section in the obtained copolymer solution, the methyl chloride was 
introduced into the system of reaction, and it reacted to it at 50 degrees C for 6 hours. The organopolysiloxane 
compound (product made from Toshiba Silicon: TSF4700, amine equivalent 3000) 10 section which furthermore has 
an amino group was added, it reacted at 80 degrees C for 2 hours, and the polymer [III] (35% of solid content) which 
has the structure which the organopolysiloxane compound which has an amino group on a quarternary-ammonium-salt 
radical, an acryloyl radical, and an acryloyl radical added was obtained. 

[0049] (Synthetic example 4) Although it had the quarternary-ammonium-salt radical, when the mixture of the 
synthetic example N of a polymer and the N-dimethylaminoethyl methacrylate 87 section which have neither an 
acryloyl radical nor an organopolysiloxane unit, the 2-hydroxyethyl methacrylate 13 section, and the methyl-ethyl- 
ketone 200 section was heated and it amounted to 80 degrees C, 2 hours after amounting to 80 degrees C, it added the 
0.3 sections of azobisisobutyronitrils at a time, respectively, and it reacted at 80 degrees C for 8 hours, and the 
copolymer solution of 33% of solid content was obtained. Next, after adding the isopropyl alcohol 100 section in the 
obtained copolymer solution, the methyl chlor ide was introduced into the system of reaction, and it r eacted at 50 
degrees C for 6 hours, and the polymer [IV] (29% of solid content) which has a quarternary-ammonium-salt radical and 
an acryloyl radical was obtained. 

[0050] (Synthetic example 5) Although it has the structure which the organopolysiloxane compound which has an 
amino group added to a part of acryloyl r adical and this acryloyl radical The synthetic example methyl methacrylate 87 
section of a polymer which does not have a quarternary-ammonium-salt radical, When the mixtur e of the 2- 
hydroxyethyl methacrylate 13 section and the methyl-ethyl-ketone 200 section is heated and it amounts to 80 degrees 
C, And 2 hours after amounting to 80 degrees C, it added the 0.3 sections of azobisisobutyronitrils at a time, 
respectively, and it reacted at 80 degrees C for 8 hours, and the copolymer of 33% of solid content was obtained. The 
addition product 56.5 section obtained in response to [ for 6 hours ] this copolymer solution at 80 degrees C in the 
isophorone diisocyanate 33.3 section and the 2-hydroxyethyl acrylate 23.2 section was added, it reacted at 80 degrees C 
for 6 hours (disappear ance of absorption of the isocyanate radical of 225 0cm- 1 is checked with an infr ar ed absorption 
spectrum), and the copolymer solution of 44% of solid content which has an acryloyl radical was obtained. Next, the 
organopolysiloxane compound (product made from Toshiba Silicon: TSF4700, amine equivalent 3000) 15 section 
which has an amino group after adding the isopropyl alcohol 200 section was added in the obtained copolymer 
solution, it reacted to it at 80 degr ees C for 2 hours, and the polymer [V] (30% of solid content) which has the structure 
which the organopolysiloxane compound which has an amino group on a part of acryloyl r adical and this acryloyl 
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radical added was obtained. 

[0051] (Synthetic example 6) Mixture of the synthetic example dipentaerythritol pentaacrylate and dipentaerythritol 
hexaacrylate of the polyfunctional (meta) acrylate (B) which has a carboxyl group (it Kaya-Rudd-DPHA(s) Nippon 
Kayaku [ Co., Ltd. ] make:) The hydroxyl value 69 mgKOH/gl63 section, the pyromellitic dianhydride 21.8 section, 
The carboxyl group content polyfunctional (meta) acrylate [VI] solution (65% of solid content) was obtained by adding 
the methyl-ethyl-ketone 100 section, hydroquinone monomethyl ether 0.1 section and N, and N-dimethyl benzylamine 
1 section, and reacting at 80 degrees C for 8 hours. 

[0052] A quartemary-ammonium-salt radical, an aciyloyl radical, the organopolysiloxane unit combined with a 
principal chain through a nitrogen atom, (Synthetic example 7) And the synthetic example 12-ethylhexyl methacrylate 
30 section of a polymer which has the organopolysiloxane unit combined with a principal chain, without minding a 
nitrogen atom, The organopolysiloxane (Chisso [ Coip. ] make: FM0725) 10 section which has a methacryloyl radical 
at the piece end, The mixture of the 2-hydroxyethyl acrylate 10 section, N, and N-dimethylaminoethyl methacrylate 50 
section and the methyl-ethyl-ketone 200 section is heated. When it amounted to 65 degrees C, 2 hours after amounting 
to 65 degrees C, it added the 0.6 sections (2,4-dimethylvaleronitrile) of 2 and 2 f -azobis at a time, respectively, and it 
reacted at 80 degrees C by 65 more degrees C for 2 hours for 5 hours, and the copolymer of 33% of solid content was 
obtained. In this copolymer solution The isophorone diisocyanate 22.2 section and the mixture (OSAKA ORGANIC 
CHEMICAL INDUSTRY [, LTD. ] make: screw coat 300, hydroxyl value 131 mgKOH/g) 57.1 section of a 
pentaerythritol thoria chestnut rate and pentaerythritol tetraacrylate at 25 degrees C 3 hours, The addition product 79.3 
section which reacted at 2 hours and 80 degrees C for 3 hours, and was obtained at 50 degrees C was added, it reacted 
at 80 degrees C for 5 hours (disappearance of absorption of the isocyanate radical of 2250cm- 1 is checked with an 
infrared absorption spectrum), and the copolymer solution of 45% of solid content which has an acryloyl radical in a 
side chain was obtained. Next, after diluting the obtained copolymer solution so that it may become 20% of solid 
content by isopropyl alcohol, the methyl chloride was introduced into the reactor and it reacted at 50 degrees C for 6 
hours. The polymer [VII] (27% of solid content) which adds the 10 sections (the product made from Toshiba Silicon: 
TSF4700, amine equivalent 3000) of organopolysiloxane which furthermore has an amino group to the solid content 
100 section, reacts at 80 degrees C for 1.5 hours, has an acryloyl radical in a side chain, and has the organopolysiloxane 
unit combined with a principal chain through a nitrogen atom was obtained. 

[0053] (Synthetic example 8) The organopolysiloxane which has a methacryloyl radical was not used for the piece end 
of a synthetic example of the polymer which has the organopolysiloxane unit combined with a principal chain through 
a quarternary-ammonium-salt radical, an acryloyl radical, and a nitrogen atom, but the copolymer of 33% of solid 
content was obtained like the synthetic example 7 except having made the amount of N and N-dimethylaminoethyl 
methacrylate used into the 60 sections. The reaction same also about this as the above-mentioned synthetic example 7 
was performed, and the polymer [VIII] (27% of solid content) which has the organopolysiloxane unit combined with a 
side chain through an acryloyl radical and a nitrogen atom at a principal chain was obtained through the copolymer 
solution of 45% of solid content which has an acryloyl radical in a side chain. 

[0054] A quarternary-ammonium-salt radical, an acryloyl radical, the organopolysiloxane unit combined with a 
principal chain through a nitrogen atom, (Synthetic example 9) And it is made to be the same as that of the synthetic 
example 8 except having replaced with the synthetic example 22-ethylhexyl methacrylate of the polymer which has the 
organopolysiloxane unit combined with a principal chain, without minding a nitrogen atom, and having used lauryl 
methacrylate. The polymer [IX] (20% of solid content) which has the organopolysiloxane unit and quarternary- 
ammonium-salt radical which are combined with a principal chain through an acryloyl radical and a nitrogen atom was 
obtained. 

[0055] A quarternary-ammonium-salt radical, an acryloyl radical, the organopolysiloxane unit combined with a 
principal chain through a nitrogen atom, (Synthetic example 10) And it is made to be the same as that of the synthetic 
example 8 except having replaced with the synthetic example 32-ethylhexyl methacrylate of the polymer which has the 
organopolysiloxane unit combined with a principal chain, without minding a nitrogen atom, and having used stearyl 
methacrylate. The polymer [X] (27% of solid content) which has the organopolysiloxane unit and quarternary- 
ammonium-salt radical which are combined with a principal chain through an acryloyl radical and a nitrogen atom was 
obtained. 

[0056] A quarternary-ammonium-salt radical, an acryloyl radical, the organopolysiloxane unit combined with a 
principal chain through a nitr ogen atom, (Synthetic example 1 1) It is made to be the same as that of the synthetic 
example 8 except having replaced with the synthetic example 42-ethylhexyl methacrylate of the polymer which has the 
organopolysiloxane unit combined with a principal chain, without minding a nitrogen atom, and having used 2, 2, and 
2-trifluoroethylmethacrylate. And an acryloyl radical, The polymer [XI] (28% of solid content) which has the 
ORGANO siloxane unit and quarternary-ammonium-salt radical which are combined with a principal chain through a 
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nitrogen atom was obtained. 

[0057] A quarternary- ammonium-salt radical, an acryloyl radical, the organopolysiloxane unit combined with a 
principal chain through a nitrogen atom, (Synthetic example 12) And the synthetic example 52-ethylhexyl methacrylate 
of the polymer which has the organopolysiloxane unit combined with a principal chain, without minding a nitrogen 
atom, The amount of the organopolysiloxane (Chisso [ Corp. ] make: FM0725) used which has a methacryloyl radical 
at 2-hydroxyethyl methacrylate and the piece end, respectively The 20 sections, It considers as the five sections and the 
15 sections, and is made to be the same as that of the above-mentioned synthetic example 7 except having added the 
trimethoxysilylpropyl methacrylate 10 section further. An acryloyl radical, The polymer [XII] (27% of solid content 
concentration) which has the organopolysiloxane unit combined with a principal chain through a nitrogen atom, the 
organopolysiloxane unit combined with a principal chain, without minding a nitrogen atom, and a quarternary- 
ammonium-salt radical was obtained. 

[0058] (An example and example of a comparison) It blended with homogeneity at a rate which shows other 
polymerization nature monomers, photopolymerization initiators, and solvents in Table 1 any one sort of the example 
polymer of manufacture of an activity energy-line hardenability covering constituent [I] - [XII], polyfunctional (meta) 
aery late, and if needed, and the activity energy- line hardenability covering constituent was prepared (examples 1-15 
and examples 1 and 2 of a comparison). 
[0059] 
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[0060] The activity energy-line hardenability covering constituent of examples 1-9 and the examples 1 and 2 of a 
comparison on the transparent (3.0% of Hayes values) biaxial- stretching polyethylene terephthalate film (the product 
made from diamond HOIRUHEKISUTO: T100E) of 100-micrometer thickness The activity energy-line hardenability 
covering constituent of examples 10-15 moreover, on the tr ansparent (1.5% of Hayes values) biaxial- stretching 
polyethylene terephthalate film (;T600made from Mitsubishi Chemical Polyester film E) of 100-micrometer thickness 
It applied so that the film thickness after desiccation might be set to 6 micrometers using a bar coating machine, 
respectively, and stoving was carried out for 2 minutes at 80 degrees C. This film was fixed to the location of 10cm 
under the light source of the high pressure mercury vapor lamp of power density 120 w/cm, ultraviolet rays wer e 
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irradiated by 1000 mJ/cm2, and the paint film was formed. 

[0061] After leaving each paint film formation film for 24 hours in 23 degrees C and the thermostatic chamber of 60% 
of relative humidity, the surface specific resistance value was measured with the value for applied-voltage 100 V or 1 
minute using the surface-electrical-resistance meter (the product made from TAICEDARIKEN: TR-8601 mold). 
Moreover, after sticking the Scotch tape (Nichiban make) of 18mm width of face by pressure, detachability was 
evaluated by measuring the peel strength when exfoliating a Scotch tape in a part for 60mm/in 90 exfoliation include 
angles and hauling rate using rheometer NRM-2003J (product made from a grape). Furthermore, it is JIS about the 
transparency of each paint film. The Hayes value (H %) estimated according to K-7105. Moreover, using the wear ring 
(the product made fr om Calibrase: CS-10F), the 100 rotation Taber abrasion test was performed by 500g of loads, and 
abr asion r esistance was evaluated by measuring difference deltaH% of the Hayes value after the Taber abrasion test, 
and the Hayes value before the Taber abrasion test. About the contact angle, 0.002ml of water was dropped at the fr ont 
face of the sample left for 24 hours or more in 23 degrees C and the thermostatic chamber of 65% of r elative humidity 
using the P type contact angle measuring instrument (product made from Consonance Science), and it measured at 23 
degrees C (unit: degree). 

[0062] Wiping natur e and repetitive erasability estimated the ink-proof stain resistance of a paint film. Also in 
evaluation [ which ], the line was drawn to the sample which carried out condition adjustment into 23 degrees C and 
65% of relative humidity for 24 hours or more with an oily marker pen (black and red) and an oily water marker pen 
(black), and what was gently put on the bottom of the condition of 24 hour above further was used for it. Wiping nature 
was examined by wiping off this sample and performing wiping 3 times by the help using the crimp attachment paper 
(JK wiper 150-S, Jujo Paper Co., Ltd. make) of business. Evaluation was performed by the three-stage, it is three 
wiping and the thing [ that "O" adhered what was able to be wiped off completely and "**" 5 a part, or all ink has 
adhered that in which the marks of a line remain slightly ] was made into "x. ,f When repetitive erasability was able to 
be wiped off within 5 times using a lens coating har dness test instrument (MIL-C-675 law, 0.4kg pile of loads), 
condition adjustment and drawing were performed using the same sample, and experimental number of occurrence was 
made into the value of repetitive erasability until it became impossible to repeat and wipe off this trial. In two above- 
mentioned evaluations, about all ink, when wiping nature is "O" and repetitive erasability is [ oil based ink ] 5 times or 
more about 10 times or mor e and water color ink, it can be said that ink-proof stain resistance is excellent. 
[0063] An evaluation result is shown in Table 2. In addition, the surface specific resistance value of the biaxial- 
stretching polyethylene terephthalate film of a base material exceeded 1016 ohms, and abrasion resistance was 28.5%. 
In addition, the lower berth shows the upper case in front Naka after a resistance-to-moist-heat trial (80 degrees C, 90% 
of r elative humidity, 120 hour s), and the middle shows the test result after a waterpr oof trial (immersed in a 50- degree 
C stream for 30 minutes) the early stages of after hardening. 
[0064] 
[Table 2] 
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[0065] 
[Table 3] 
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[0066] 

[Effect of the Invention] It excels in antistatic nature, detachability, resistance to contamination, transparency, and 
abrasion resistance, and, as for the activity energy-line hardenability covering constituent of this invention, endurance, 
such as resistance to moist heat and a water resisting property, also gives a good coat. When the polymer which has an 
organopolysiloxane unit as a polymer (A) even especially in inside is used, the coat which was excellent in antistatic 
nature and detachability is obtained. 



[Translation done.] 



